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10'

ACTIVE LATERAL
EARTH PRESSURE

SURCHARGE SEISMIC
(SEE NOTES 4 & 5) (SEE NOTE 6)

NOTES:

1. LOADS ASSUME WALLS ARE FREE TO ROTATE.

2. PRESSURE DISTRIBUTIONS ASSUME BACKFILL WITH IN 3 FEET OF THE WALL IS ON-SITE FILL.

3. PRESSURE DISTRIBUTIONS ASSUME SOIL BEHIND WALLS IS DRAINED. THEREFORE NO
HYDROSTATIC PRESSURE IS DEVELOPED BEHIND WALLS.

4. WALLS SHOULD BE DESIGNED TO SUPPORT A SURCHARGE PRESSURE DEPENDING ON WALL
LOCATION AND FUNCTION.  AT A MINIMUM, WALLS SUPPORTING EXTERIOR PAVED AREAS SHOULD
BE DESIGNED TO SUPPORT A UNIFORM SURCHARGE OF 250 psf FOR TRAFFIC LOAD AND WALLS
SUPPORTING INTERIOR SLAB LOADS SHOULD BE DESIGNED TO SUPPORT THE LIVE LOAD PROVIDED
BY THE STRUCTURAL ENGINEER.

5. IGNORE SURCHARGE LOADS BELOW A DEPTH OF 20 FEET.

6. BASED ON THE MASSACHUSETTS STATE BUILDING CODE, 9TH EDITION, AND A TOTAL UNIT WEIGHT
OF 130 pcf, USE 9H FOR SEISMIC SITE CLASS "D";

7. SLIDING FRICTION COEFFICIENT OF 0.50 IS RECOMMENDED FOR THE WALL FOOTING BEARING ON
SOIL. THE RESULTING RESISTANCE FORCE SHOULD BE CONSIDERED TO BE AN ULTIMATE
STRENGTH VALUE.

8. A PASSIVE EARTH PRESSURE OF 375H SHOULD BE USED IN LOCATIONS THAT WILL NOT BE
SUBJECT TO FUTURE EXCAVATION OR DISTURBANCE.  THE RESULTING RESISTANCE FORCE
SHOULD BE CONSIDERED AN  ULTIMATE STRENGTH VALUE.

q = UNIFORM SURCHARGE
LOAD (PSF) - SEE NOTE 4
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FIGURE NO. 3

SCALE: NTS

DATE: FEB 2018
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AT-REST LATERAL
EARTH PRESSURE

SURCHARGE SEISMIC
(SEE NOTES 4 & 5) (SEE NOTE 6)

NOTES:

1. LOADS ASSUME WALLS ARE DESIGNED TO LIMIT WALL ROTATION.

2. PRESSURE DISTRIBUTIONS ASSUME BACKFILL WITH IN 3 FEET OF THE WALL IS ON-SITE FILL.

3. PRESSURE DISTRIBUTIONS ASSUME SOIL BEHIND WALLS IS DRAINED. THEREFORE NO
HYDROSTATIC PRESSURE IS DEVELOPED BEHIND WALLS.

4. WALLS SHOULD BE DESIGNED TO SUPPORT A SURCHARGE PRESSURE DEPENDING ON WALL
LOCATION AND FUNCTION.  AT A MINIMUM, WALLS SUPPORTING EXTERIOR PAVED AREAS SHOULD
BE DESIGNED TO SUPPORT A UNIFORM SURCHARGE OF 250 psf FOR TRAFFIC LOAD AND WALLS
SUPPORTING INTERIOR SLAB LOADS SHOULD BE DESIGNED TO SUPPORT THE LIVE LOAD PROVIDED
BY THE STRUCTURAL ENGINEER.

5. IGNORE SURCHARGE LOADS BELOW A DEPTH OF 20 FEET.

6. BASED ON THE MASSACHUSETTS STATE BUILDING CODE, 9TH EDITION, AND A TOTAL UNIT WEIGHT
OF 130 pcf, USE 9H FOR SEISMIC SITE CLASS "D";

7. SLIDING FRICTION COEFFICIENT OF 0.50 IS RECOMMENDED FOR THE WALL FOOTING BEARING ON
SOIL. THE RESULTING RESISTANCE FORCE SHOULD BE CONSIDERED TO BE AN ULTIMATE
STRENGTH VALUE.

8. A PASSIVE EARTH PRESSURE OF 375H SHOULD BE USED IN LOCATIONS THAT WILL NOT BE
SUBJECT TO FUTURE EXCAVATION OR DISTURBANCE.  THE RESULTING RESISTANCE FORCE
SHOULD BE CONSIDERED AN  ULTIMATE STRENGTH VALUE.

q = UNIFORM SURCHARGE
LOAD (PSF) - SEE NOTE 4

WALL ROTATION
LIMITED

H (ft)

10'

LEXINGTON, MASSACHUSETTS
BRIDGES AT LEXINGTON

FIGURE NO. 4

FILE NO. 4298.01SCALE: NTS

DATE: FEB 2018 CHECKED BY: SSS

DRAWN BY: SFK
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APPENDIX A 
 

LIMITATIONS 
  



 

APPENDIX A
LIMITATIONS 

Explorations 
 
1. The analyses, recommendations, and designs submitted in this report are based in 

part on the data obtained from subsurface explorations by Sanborn Head and others. 
The nature and extent of variations between these explorations may not become 
evident until construction. If variations then appear evident, it will be necessary to re-
evaluate the recommendations of this report. 

2. The generalized soil profile described in the text is intended to convey trends in 
subsurface conditions.  The boundaries between strata are approximate and idealized, 
and have been developed by interpretation of widely spaced explorations and 
samples; actual soil and bedrock transitions may be more or less gradual than 
indicated. For specific information, refer to the subsurface exploration logs. 

3. Water level readings have been made in the explorations at the times and under the 
conditions stated on the logs. These data have been reviewed and interpretations 
have been made in the text of this report. Please note that fluctuations in the level of 
the groundwater may occur due to variations in rainfall, temperature, and other 
factors differing from those occurring at the time measurements were made. 

Review 
 
4. In the event that any changes in the nature, design, or location of the proposed 

buildings and site features are planned, the conclusions and recommendations 
contained in this report shall not be considered valid unless the changes are reviewed 
and conclusions of the report modified or verified in writing by Sanborn Head. 

Construction 
 
5. It is recommended that this firm be retained to provide soil engineering services 

during the excavation and earthwork construction phases of the work. This is to 
observe compliance with the design concepts, specifications, or recommendations 
and to allow design changes in the event that subsurface conditions differ from those 
anticipated prior to the start of construction.  

Use of Report 
 
6. This report has been prepared for the exclusive use of ND Acquisitions LLC for the 

Bridges at Lexington on Watertown Street in Lexington, Massachusetts, in accordance 
with generally accepted soil and foundation engineering practices.  

7. This soil and foundation engineering report has been prepared for this project by 
Sanborn Head for design purposes only. Contractors using this report to prepare a bid 
for site work acknowledge that its scope is limited to design considerations only. 

\\wesserv2\shdata\4200s\4298.01\Source Files\GT Report\Appendix A - Limitations\20170221 Appendix A Limitations.docx 



 

APPENDIX B 
 

SUBSURFACE EXPLORATION LOGS  
  



Descriptive Term Size Range

Specks

Fragments
Pieces

Particles
< No. 200 Sieve

No. 4 Sieve to 3 in.
3 in. to 12 in.

No. 200 Sieve to No. 4 Sieve

Comparative Term

Blocks > 12 in.

Silt and Clay fines

Gravel
Cobbles

Sand

Boulders

Description and Classification of Soil

(c) 2013    Sanborn, Head & Associates, Inc.

Density of
Granular Soil

Consistency of
Cohesive SoilSPT N-Value

Very Loose

Medium Dense
Dense

Very Dense

Loose
Very Soft

Medium Stiff
Stiff

Very Stiff

Soft

Hard

0-4 <2
4-10 2-4

10-30 4-8
30-50 8-15
>50 15-30

>30

1. Density or Consistency:  The density or consistency of a soil sample is based on
the Standard Penetration Test N-value according to the following table:

The Standard Penetration Resistance, or N-value in blows per foot, is the sum of the
blows recorded over the second and third 6-inch interval.
A number followed by "/3" indicates the distance that the sampler advanced.  For
example "100/4" indicates that 100 blows of a 140 pound hammer falling 30 inches
advanced the sampler 4 inches.  "WOR/24" indicates the weight of the drilling rods
without the hammer caused the sampler to advance 24 inches.
“WOH” indicates the static weight of the 140 pound hammer and the drilling rods
attached to the split spoon sampler were sufficient to cause the sampler to advance.
“WOR” indicates the static weight of the drilling rods attached to the split spoon
sampler was sufficient to cause the sampler to advance.

2. Color:  The color of a soil sample is based on visual observation.

3. Soil Components
A. Description:  The components of a soil sample are described by visually

estimating the percentage of each component by weight of the total sample
using a Modified Burmister System.

i. Major Component :  The major soil component is written with upper
case  letters  for  granular  soil  (e.g.,  SAND,  GRAVEL)  and  a
combination of upper and lower case letters for fine grained soil (e.g.,
Silty CLAY, Clayey SILT).

ii. Minor Component :  The minor soil components are written with the
first letter of each soil type in upper case, and the remaining letters in
lower case (e.g., Gravel, Silt).  The minor components are identified
and prefaced in the description based on the following percentages:

iii. Note:  The actual percentages of gravel soil may differ from that
measured when sampling with a standard split spoon sampler
because  of  the  relatively  small  sampler  diameter.   Also,  it  is  not
possible to identify the presence of boulders and cobbles using a
standard split spoon sampler.

B. Definitions
i. Granular Soil :  A granular soil sample is defined by the following

particle sizes as referenced to a standard sieve:

Preface Percentage

and

little
trace

some
35-50

10-20
0-10

20-35

Material Description
Standard Sieve Limit

Gravel

Sand

coarse

coarse
medium

fine

fine
3 inch

3/4  inch
No. 4
No. 10
No. 40

Upper Lower

3/4  inch
No. 4
No. 10
No. 40
No. 200

Material
Degree of
Plasticity

SILT

SILT & CLAY

Non-Plastic

Low
Medium

High

Slight
0

1 to 5
5 to 10

10 to 20
20 to 40

Plasticity
Index (PI)

Smallest Thread
Diameter (in.)

None
1/4
1/8

1/16
1/32

Clayey SILT

CLAY & SILT

CLAY
Silty CLAY

Very High 40+ 1/64

Material Description

TOPSOIL Surficial soils that support plant life and
which contain organic matter.

PEAT
Deposits of plant remains in which the
original plant fibers or root structure are
visible.

Soil Structure Produced by Deposition of Sediments

Stratified

Stratum

Random soil deposits of varying components of color.

Soil deposit > 12 inches thick.
Soil deposit 3 inches to 12 inches thick.
Soil deposit 1/8  inch to 3 inches thick.

Alternating soil deposits of varying thickness
(i.e., clays or silts).Varved

Layer

Parting/Lens
Seam

Soil deposit <1/8 inch thick.

ii. Fine Grained Soil :  The degree of plasticity of fine-grained soils is
defined as follows:

iii. Organic Soil : An organic soil sample is classified by observation of
the sample structure as follows:

iv. Non-Soil Constituents : Non-soil constituents (artificial or
     anthropogenic material, organic materials, cobbles and boulders)  are
     described as follows:

     The following terminology is used to denote size ranges of non-soil
     constituents such as man-made objects or fill material:

     The following terminology is used to describe the frequency that a
     non-soil constituent is observed by estimating the percentage of the
     constituent by weight of the total sample:

4. Moisture Content :  The moisture content of a soil sample is based on the
observable presence of water according to the following table:

5. Other Pertinent Characteristics : Pertinent characteristics observed in a soil sample
should be noted according to the following table:

Moisture is not apparent, dusty.

No visible water.

Dry

Wet

Moist

Visible free water.
Boulders

Cobbles 3 inch12 inch
12 inch
24 inch
36 inch

36 inch
24 inch

--
A-sized
B-sized
C-sized --

SUBSOIL Soil underlying the topsoil which may
contain roots or plant fibers.

ORGANIC SILT
Deposit of plant remains in which the
original plant fibers or root structure have
decomposed.

Descriptor Percentage

very few

common
frequent

few
0-5

10-20
20-35

5-10

numerous 35-50
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TEST PIT LOGS 
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